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(54) LITHOGRAPHIC STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithographic structure 
with plural layers including an RCHX layer containing a material 
of the formula RC:H:X (where R is one selected from the group 
comprising Si, Ge, B, Sn, Fe, Ti and a mixture of these and X is 
absent or one selected from the group comprising O, N, S and F) 
as at least one layer and with a layer of an energy active 
material, a method for producing the structure and a method for 
utilizing the structure. 

SOLUTION: The RCHX layer is formed by vapor deposition, the 
energy active material is patterned to form a pattern and this 
pattern is transferred to the RCHX layer. The RCHX layer is 
useful as a hard mask layer, an antireflection layer and a hard 
mask/antireflection layer. 
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(57) 

[flES] '>&< t t> 1 JfiWffiBsSR : c : H : X (R 
fiSL Ge, B, Sn, Fe, T K $ij:ttt:*l&0 

Lfcv^\ 4fcf±0. n, S, F!S»bfc5Jfc9»&SR$ 
[ff»¥S] RCHXilt JK#H:±!>7Bfi!SU 

Iffl/^-y^RCHXitfi?t5 0 RCHXS«, 
lt6&JfcJii:L-C#J8T?S>$. 



[4«W**©«H1 

i th immm^'R -.c-.n-.x 

(R\±S i, Ge, B, Sn, Fe, Ti, jSitKUft 

[fff**2] WIERCHXfla*. 3^£ftfct>©-e*> 

m**3] Me***, mm®. #&mm 

frs #7*. is J; 

j6»t>fc5#a»6)Hfc£ ft fc36R± Cft* S ft fc % © "Cft 

3, ft** 1 trie®© yy ^7:7^^ 

[ff**4] ffilERCHXS^s /s-K-^^^Ss Bctt 

[Iff** 51 WE^^^-jSffilfcSWERCHXaiO 
*ffffiK:*»t5Klt*aso. Ol^ftfAS, |ff**l 

[iff** 6] flfERCHXJi^ Si, Ge, SiG 

*ifcWt'^-^^¥1-5^-Kv^^-efcs, if 

** 1 fclBlB© Uy^77^ 
IS** 7] tfrlERCHXH^ 248nm 1 19 3n 
m, 157 nm, 126 tinu &£.XJtym%ftt&fab% 

[§»**8 ] iWE^^^-SttSffiS, 2 4 8 nm, 
19 3nm, 1 5 7 nm, 1 2 6 nm, *3iU«Sii(nKR^ 

MtmfrbKmfrbmmzhtcM^ ttbmzm* 

ft, -fri-S/tf-A, S3j:VXil»aHWK:«flES:*i-5arii 

*a>$>»K£ft5, »*«itiaRoyy^97^« 
& 

[»**9] «HERCHXJi©JB#f¥*iJ:WR3tei»* 
a*. tftlERCHXM<bTft!Effig£©Sll©3l#3nfc, Of 
15 R C HX1 £ WIE^^HgtSmt ©J£ 2 ©ig# 

If** 3 CIS*© 3y^77^ flt& 

[if** io] wiBRCHX»ai, fto^bifissjs^ 

%©R, #&0;5»&|a9 5flET-*©C, «OHJ65 0ff 
^%©H, iSiU^&O^&ftTOflt^OXft^tf. If 
** 1 KE«c© yy^77-f #5t 0 
[!#**1 1] iWERCHXJiOJIS^BlSft— e* 

5, 8(reaRCHxjf<off*«raiiT, *hsm*-- e 
*>9, as^J:tf»3feflHft#*e***5» «**9 

[»**1 2] IfllEffiifW, 2 4 8 nm, 1 9 3 n 
m, 1 5 7 nm, 126nra, £J:ttfBlffiftiR0&ft 



5, BS**9J-ffi«©jjy^7y^fli3io 

[§ff**l 3 ] mwmtmHK 248nm, 193n 
nu 1 5 7 nm, 1 2 6 nnu £ £t«^3£©&;S: 
|E»V ^t, AO. 0 1 d> fettl 0 . 78 ©wePISi 

HI*R14] S«E»3t«»#, 2 4 8nm, 19 3n 
m, 1 5 7 nm, 12 6 nm, *5 £tWBSS*#Mft©S# 

JO M-eWW W<?*> 5 . » ** 1 3 fcffifi© !)y^7 7^ 
*£. 

[Sff**l 5] SWEJBiff*^. IWS*l©«ffffiT?WE 
&&©ftrESffi©BS^mff-fcr3£5fc> fti. 
5 § *u M!Big 2 ©«fl-ffi-e-tnas«E«i-5 mm 

l. 8K««Sft5» St**9fcK*W>!>y^?7-r« 
». 

Ilf**l 6] iHr8E!ft3tefiMK^, WIS* l ©#JHffT?M 

5tr. ^0. lKntissfts, »*JB9tsE«©yy^ 

[Iff**l 7] IfTlBRCHXg^, &m%MP}±=*~T 

jyrtLxmmrZs ff**ii^E*c©y y^^ 
mm. 

[tt**i si iWB**/i'^-ffitBma s s ftWiai 
(BSjifcus?^ h if**li-iB«©!J y^77 

jo i§f**i 9i mmRCHxmtiK mm, 7^1, m. 

JliiflSftfOft < t % 1 o©ftft5:^t577Xv 

^tmswiB^fes, if**i}-iE^©y y^77^t 

iSo 

[If** 2 0] ffifig^R : C : H : X**i"5WSEt*W- 
i^©«ffll::±D*UW«r£W4v\ If**l^f2 

«©jjy^7y-c*ii, 
40 [if** 2 l] j^=*^-ig*Stmo«©Ji**s, 
5 0oAa»b6oooA©«i8-efc«, »**i^Eft 
©!)y^7^E 

[If** 2 21 ttE^A-*Hg*Bm«>, tfrfHRCH 
XJifcJSt-S^y^^RttiSi : i±9*tv\ iff** 

[l»*S2 3] tiifERCHXjf©, fflffiai«K:»i-5* 
y^«RttiSl : 3±9**V\ sf**3t!E3£©y y 

^7^m 

iif**24] «iBRCHxfl©TK, xm^mYMm 

50 tU<ttlJi©»ft:«Ji*fcB:'f©W*«r*fct^tr. 



7X7, >f^-Vtf-A, VHft, *S* 

[ft*«2 6] «nEi;y^7 7-f«3i^ *?»tfy^ 
mm. 

[11*52 7] 

jJMESMlslWi-hfc RCHXSi, 
MffiR C H XJi±JCjftx^^-« , 
tffiBRCHXJiiSS, *5t*R : C : H : X (Rf±S i , 
Ge, B, Six, Fe, Tl, *S ( fctJt£ft&«)»&tt#' 

[ff*52 8] ^ESr*1-5Stet, 

RCHXii, 
MfBR C H XJi.kfc«3:*/i"¥Hf £flf * , 
MfBRCHXS/iS, «5t^R : C : H : X (RttS i . 
Ge, B, Sn, Fe, Ti, *iJ:Ut;:ft&©S£«.i6> 

gfcSSO, N, S, Fd»feft5**»5>aR*ixfcfc 

[1**52 9] *ffifr#ta3BRi:, 

SttESMfc**-t fc RCHXlh 
WIS R C H XM±iyfi^>^* £1! * , 
ffffERCHXjfrtS, *fi6*R : C : H : X (RI4S i , 
Ge, B, Sn, Fe, Ti, jSitf^ftfeWift^*^ 

yy^97^«it 0 

[fS*53 0] atffifc^H-SiSEi:, 
IfifSgffiiiKlRCHXJIif, 
ffl£R C H xm±\m^/^~M 
StffHRCHXSiiS, #®^R : C : H : X (RttS i, 
Ge, B, Sn, Fe, Ti, JSitf^ft&OiB^*^ 



*\ *fctto, N, S, Fj^fefcSpj^&WRSftfct) 

!)y^77^. 
[ff*53 1] lEffls, 

S>b3WlSn&t>©-e*>5, ff*52 7, 2 8, 29f 
1tttS 0©v^"f4x*»loK:|3il©y y ^77^11, 
[ff*S3 2] tfjfB!)y^7 7^#5iip}C, /^-V^ 
JO mftSn^v 8S*527, 28, 29*fcl±SO0Vvf 

[3*53 3] aSS©*iB±K:. 1 1 1®/3 S #5£ 
5*CR : C : H : X (Ri±S i, Ge, B, Sn, Fe, 

Ti, 3s±tf;rft&©«£*3&»fefc*#a»&sft3ftfc 

*>OT*ifc»?, X»fiPfiEL4V^\ SfcttO, N, S, F 

CHXJi-e*>5«»oJBSr##S*. tMflB«»©Jio* 

20 [!S*534] RCHXjf3JS*»Lfct©tf*)5» ft* 
53 3£|SttW^o 
[st*53 5] RCHXJf/iS, flS*3R», 

[lf*53 6] RCHxiiJs, -yyv, r/^w-y^ 
y, 7"y— yv-y^v, fi^-w^ r/i'W^/', t 

fc'J>£< fcMo©«»&jfe«tMWHti:» Si-o, 

io g e -oift^js ±vcne,©»^***^r*-«t&K«K 
ii»*«3 7] rchxs^, sis, mtm.m, 

7yi, v^5, *s±t?7ltiRO*ft<fciE>loSrSS,K 
StrffiW»irate**»&tt#S-fra, HI*«3 5KIBtt 

[tt*53 8] wrasir^hyjjt^'y^y-efcs, 

W*9 3 6 CIB«©*ife. 

[i»*53 9] mmmm^vy?^^^¥^>^h 
[it*54o] m^mm^^-y^yf^^ 

i-S^fyyfeS&fc^tp, 11*53 3 CEftoSifc 

[W*54i] wiH/^-y^, *«H-Wia^/i'^- 

^-y Sr^^ ^ t L-C«^ LTe¥-r 5 E, t K J: 9 ffiA 
[11*54 2] SusHRCHX®^, KMKih^-x^y 

jo K-?^ ?®&mt ft*5 3 3 tiES^ 



J 

1 If** 4 3 ] flUE/v- K^J^/KltlSJta— r >f y 

[1***4 4 ] ttrffi^/v-^-gffiJl fcftrBSS^*- K 

* ? /SittSitJi i ©#JHofc*5 5K5t* 0 . 
0 1f&5, It** 3 3fc1Elft©#ife. 
[»**4 5 ] 1ffiL**fl'#H£#m&s 2 4 8 nm, 
19 3nm, 15 7nra, 126nm, ftitHBHRft 

£tr, »**3 3K:®|J0>#8u 
[ft**4 6] MfERCHXJItfJ, 248 nm, 193 
nm, 15 7nra, 12 6nm, &£tfft^*lk<0% 
Jt£*fLT, JKfflWftl. 4ftV*l4S2. 
R#fl«fcWfiO. 0 1 J^V^L-*bO. 7 8tfe5,It« 
3 3 trE*c»^So 

[ft**4 7] ffiiaRCHXJf©JB*r^±tf8^«« 

mmmt ± 5 , flttncmrrs. t*** 

3 3 [CfEfcW^So 

[IS**4 8] UWBJRfllSSiUfc/^-v*, 7? 

m ja±vr*ie)«DjB^«*>&4a 

# ©4>4 < 1 1> 1 o&^fry y X-r 4>-<?©K£tt-f 

x-vi-^n-ci.*), mierchx/b n* 

*4 1tfB«om 
[000 1] 

mm<Dm-tz>$m$m\ *&mtt. *$f0& (i 

X, Sfctt^^ 33±^ne»©»S*KBBi-5 
*>©T*fe5. ::;fr&©tm*5.fclJt-t©*fifitt, Tc^fty 

y^77^ (2 4 8nm 1 1 9 3 nm, 15 7nm, 1 
2 6nm) , ««B(l*M»y y^57-f (EUV) , 
M (e-beam) ^^If-Ais.fctfx&y 

[0 0 0 2] 

Xfi, *3J:tJ**##*.MvCV*;5. SWE, 24 8 
nm©!iy^77^^ 2 0 0 n m*S§© 7 >f -f 1 -Y & 



(4) #12001-2426 30 

5 

ft (NA) fe«ftfcSai!9SmSboo4,5. NA#JS< 

f o*o«*i««as»< 45. m&n&#m< 45 fc 

*P*4<45. i~4toib, 4fflST?t±4<-Ct til: A/if 
iO t>*:bft5„ £3E©]Wi w?* r- (SLR) ^frT^y 

y y/77^i;^y y^77-ffc 

<fcU^ y ^*ttfc»5 r k a«T?# 4v \ 
[0 0 0 3] l&f us?* h • Wr^ct 5t>£o©fBI 

g^i*, bmh* (cd) ©wan?** 3. xtm (U 

V) *stt«t«^» (DUV) fiWcasW-saSKcoaH- 

flSfSJUHfctta. fiftftBHWF* (TFI) 1-4^ 

5 0 £©*5*«©«»»» ^h©«;J:|5T 
S© hJK^7 7^^frTfJ?*i6«*4Sfc6*A$ftS. 
ftirHFtt* ¥S7^ h MSOCDlfPtia 

**l£*H4«ft*±li* B itBl^iWSiftKov^W:, 
T, -ffr-y-f- (T. Brunner) s I f • -7u±x<d 
**«W*0*3tfl: (Optimization of optical proper 
50 tiesof resist processes) J . SP I Vo 
1. 1466, p. 29 7, 1 9 9 1^CEtSnT» 

[0004] WHTiJiSrW^S-tirifcftfc. 
itS, t4b*)BARC (Bottom ant i -reflective Goa 
ting) ¥*U"^M^ttfflSHTV^5. L«»U - 

40 #4v\ h©j?^f4, #ffi-f5 f;*f^77^fcJ: 

v4 t*©?|v ^Tm<D$tmi% #»«fcW*i«T«-K4 
sm^S. *»BARCtt-j|Rfcc:©*v^T«©A 

w-et f^^77^ioM©i^f u« 

[0 0 0 5] T-yX^'.x^y^fil (PECV 
50 D) 4iftJ:!J##S-frfcBARcasaffi*W*ii-CVN 



5. *«ffl©«M#H:, PECVDi:±DtttS*fcK 

SARCfcfSdmtft, HlfcJlOTBZtt, B A 
RC/*I^t>fe (Ell) , «J:tWV^RCHX^ 

M*UfrRCHX ARCA-K^^fe (02) © 
SOKrf-S (swing) fl^OJtgE^^To GROT'S Ait 

-t?$>3 0 fiffffc (swing ratio) i±, «frt*iliftoif 
-^tSoS^fctspa^ltroifc-cfca. ) RCHXit, 

R : C : H : X©5£T\ Ri±S i, Ge, B, Sn, F 

*Lfc 9, XttO, N, s, F^iv^nb^a 
Ei*Utfl32©|g»l2, 2«BR«>X«u 

©, 2 4 8 nmlca8H-5SW*ttv W5>* hfcffifli:© 

(BloUff) 14, SiS«, 2 4 8nmK*5ft3n 
= 1. 9, k = 0. 4 2 9 0 0 A©J£SBAR 

C, *JJ:tJ«2 4 8nmH:#tt'6n=l. 8, k = 0. 0 
2<D7* V ?»fc£tr. JSSBARCco3t^f:fiF 
ECVD ARC©JMH»4ltT*«. SI 2 it, n = 
1. 9, k = 0. 4 2©, J?^9 0 0A©Et&ARC 

[00 06] Kl^ir, ^aWb V = XiSttf 

S i 0 2 Ji±«)2jmtJg«rH2lcS%r. ::©«i£li, S 
iSffi, 24 8nmC*J[t5n = l. 78, k = 0. 2 
2© t f*i»4 10 0ACRCHX ARC^-K^ 

*3iU«2 4 8nmt3t3(t5n=l. 78, k = 
0. 0 1 OjH^DUVl'^ Y&£tt. SiS«±»A 
RC-^Kt^^MT", *V>ARC£ffifl!-t-SlS 

4%^©SHJfc;S*#&;ftfc (®2©H$) . 
ARC^TS© f#^77^ l=ft#i-5r. t Sr^1-fc* 
(c, J?*5 0 0A©S iOiSr^J) =vSiE±t#3SS 
*fc (Hi #±#0 2 ©A*) o EUT'jLbftSi? 
K, JWlus** S*i&f*T®©Bf£©®H-*£ h*^? 

us?* h«iti±, Tfi©h^7^©f^£gt74;S> 
ofc 0 13fCDoaE»i:«RTft5Sfiifcas»i8%i 
55at*©*#v*S&j&^ ®ft®©TS*#-f-5 s L 
R«Btt««S*ifc (BiOjSt) . c©Kit©f£ft 

UTSB 1 8 %T-fc 9 , *MSS±-efeo"C fc±10%O 

/*VM^* MBSfc-o^m TJi©£K©£at*fc 
fclMBfc, 4%*St©K«ltas#e,iifc. t-*©86H 
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**K:±i0%©i*«l ! aS*Sr«fc't-. bfc 

[0 0 0 7] SLRtp^^LfcO. 2 5^m*l©7 

©fcttJBI- 5 BARC^ UT(E^ U4 
ttftlf 4fc*V\, B AR CHftWfcfeOJfeS&fta;!/?- 
/0 • ^i±, N2/02/7/^n*— jKv • y^X^-C-fc 
3. VS?* hfcBARC©K©=y^»Rffi3:, &<T 
fel : lT-feSo l?^^9 0 0A©BARCBSr3gj£-f* 
5t, SLR©fi£ii9 0 0Ai45. r©J;5t, B 
ARCMTL (open) ©Bte*U^S>* h©«*WfeC 

[00 0 8] S L R i B ARC SE^}3*fc->7fA 
£\ «©TJi©=y^'^lw^**£LT«0BL4ttft 

SiLV^JR«n?ifc5. BARCBBJLOHfcs S 

x^ro^j ©J^KE^S. TB©SWfc*b* SflflJ* * 

fct^M^MofST. £«©teie©#fls 
4 if, aSL<4v*»©JSHi:4!J, ffi»fci9«W 

[0 0 0 9] *A©JJy^97^W4ft»5k:i±, f3> 
^h«:5ri64IRpap<-t*5ii:a*H*U\ ^ntcJ: 
50 9 , j*ft£*sft < ft 9 , ^o£/m&-?<o i. 9 fc#4 

5©K:jeaS4=yf-»tti6S»6>*i4<45. BAR CM 

^V^fI^a7c[c45 0 zni^mBDBARCt* 

nsLR^fm is^ufcy y^77^ot* 

[0010] ^ES#£-£Ml&1-5*:*, 
ft(TSI) fc^triWWHfcfitff^MRSftTtfc. 2 
Uv?^h^, BARCirLT^i-S^ffiiS^-ewigS 

t»L-C*t4*JjS*tliHf1-5o t*»U fls*W*t* 
«J£fcS i &S9atf^i:l±*»Cffl*l"^ #«*Srl8 
J&U ^©i5 4^^ f ■ ^?A«)tt(6*sfiiTi-5 



toon] flBSftsy^7-ftte*M»b*u Tg^ 

itJi*a*U\ 3WEO#»BARCJ:9 
ARC#&»-e*)3. ^BARCIt (l) SBIfcift 

statfcAR c t LT»«i-5aeift**»tt** 

U (2) U^hWLtM^yfSRtt (1 : 

i *«*.$) o) v*jxw>±mi*yy 

&$ 0 *fc, BARCttTJioiWt*, aft** 

[0012] *«J»Hrett, *»ufc^!T 

h . 7n**t»wa. cne>«>«*Hi, (D ^ 
fe^fc&^T-B ar c t irxmm***®****®-* 

*U (2) Kfcfti/yayBARCWJii^aJfi. 7 
[00 13] 

[ooi4] *awfl5*«)BWf±, 

[0015] *3BM©ffi©ifitt> JSSW^WSPT** 
[0 0 16] *»W©tt«)lWH:, Jt^Wtt 
[0 0 17] *»MOtt«)a»H:, 
[0 0 18] *»«Ott«)B«tt, JMttEiSfflBW 

[0 0 191 #»?i3©te«>B«]tt. fiSMIiVL^fi^lt 
[0 0 2 0] *%!M<^Btf)tt, IflfcRCHXS 



6) ^200 1-24 2 6 30 

JO 

fcfcfcS. RttS i s Ge, B, Sn, F e , T 

©-<•*> 9* xtto, n, s, Fasi^^nfeo^oa 

#*j^b4*»3J»bWS*i.*:t>«)-e*>9. X<0#fttt 

[00 2 1] *3SKOffi©S»tt> UStfcRCHXS 
fciKDV-^ Mffififr»ffct-3 - 

tic*>5„ ^w&i&tt, (i) asi4«#Kai'fcBA 

7yf^^ (footing) , Ty^yf^tf 

[0 0 2 2] *#UtRCHX£ 

KoiBoi'^ hi'bftfi^ h«a«rS#i"3- 
RCiU-C«l6r55B04*^»ttSr*U (2) a 

[0 0 2 3] #3M!©ttO@tttt, 
(24 8nm> 193nm, 15 7nm, 126n 

m) . mmnmy**'??* (EUV) - ^ m ie ~ 

beam) 9 ' 9 * » 

[0 0 2 4] #»«<0«W>B«jWu «-*0ftHKftfi (2 
JO 4 8 1 93, 1 5 7, 12 6nm, JSitfWW^ 

jH) "CAR c t UTWW* o fofiW43fcWttfc*r 

3 0 StC, RttS i * Ge, B, Sn, Fe, Ti, & 
£ n OTcSfcDig-g" fe * fe®** * ^ fc * 
0-efc9, XttO, N, S, F*SJ;U^;h.&G>5G*©» 
^»*»e,*5#i9»b»K*^fc 1 b^*'9* X«#£tt 

(n) XbxmMM (k) #«xaK33«t5«W 

40 [0025] jmww&v) g tttt, ( i ) 

aufcB arc t Lxmmtmm^m^m^u 

(2) aS6> 7yf^^ 7y^yH^ vi? 
j3ifi:©tiS^ffl#a<s O) u»^M=»U-Cft» 
RCHXAKSr##**«*' 
S^rSWf^^ttfc^. Si-e, RttS i, Ge, B, 

Sn, Fe, Ti, *tj«£ft&©5aiw>aM*a»&4 
ai^bWiSHfcto-efeiJ* xtto, n, s, f^ 

©-e$>"9, XW^ttttET'foS. 

jo [00261 b »tt» ( i ) a*)****- 
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m ufc b a r c t vxmmr saw******* u 

(2) 7yf-(^ T^'^t^ 

*^©«ffiftUB#fc<, (3) v^HC«U-CJWF 
ft^yTWrntZ^U (4) T«©*MI«» 

[0 0 2 7]«W©l^ ^^^^ 
(3MS) , fh^jff^y (TMS) , Tb7^ 

7^'i^«S (PECVD) 5ii5#^f 

[0 0 2 8] «BCftO@«tt, X h?*****^ 
V (TMG) jS;if©^f : A«/^>«S:tt^1 _ 5^9X 
(PECVD) fcj:9tt*&fr 

[0 0 2 9] Oz, NjOftifOft 

»tW*WWMt, NHs 4 

(PECVD) \z£<0ttMZ?r?~t\- 

[0 0 3 0] *«Sffl©flL«)B»ft, «<DT*©*flSW, 

IS^T?, * * - h SS ^* 5 R C 

HX*«Sr*#KJ:9W»S*5*«i5*«»^- tl!:: 

[00 3 1] *»S»B«tt» RCHX ARC-a- 
j»s, a«JK«l *nfc#*XSK J: 9 *W , «« 

[0032] *«w©a»ti» 3t*««H±> it^mm 

t»£ftfcl\ R : C : H : X^-K-********* 
[00 3 3] 

*UAiRCHXft»©±ffiR:^^ hfe^rt-fti/^b 
«56T**>5. ^ RUSK Gs, B, Sn, F. ( 

£ftfcfctfrT?fet>, XliO, N, S, F&XVZfrbO 
[0 0 3 4] *«B«>jev«Ii, RCHX**©*¥ 



^^±tJHk^«i#tt^, (l) WW*** C 248 ^ 1 

93 1 57, 1 26nm, J3 ± 

©Wt^^E^«^<, (3) Uv^H^fUT 
RCHXftKO-hiBK^^ ^frf* 1 ^* h * 3S " c 

fc5 D Rf*S i, Ge, B, Sn, F«, Tl, 

W XfiO, N, S, FtfJ^ft*©**® 

XW#Si±ffiSt?feS 0 
[0 0 3 51 *»S©Jfi^*«tt, RCHX&K©** 
ttSSilflfcWItt**. (1) MS*** (24S - 1 
9 3 1 5 7, 1 2 6 nm, j8±tflfSft$!8*Mft) Kji*-' 

*iar c t u-cttiB-raaKOft**^*** 1 " c 2) 

<0^^«5ffiS^**4<. O) U5?»ht*b-C 

ftff*=y«Rftfc*U C4) /— K^***!^ 
20 |WW"«J:5K:TJi©IMb^ **** *5£tfs iiflc 

*LfcRCHX*»W>i:Bifc»'5>* Hr*1"6 ^ 
«JS-e*>*. RttSU Ge, B, Sn, Fe> 

Ti, *s±lJ^fte>ro^£0^*rt*&**'* dl6 " BW 
£ftfcfc*>-<?fc9, XfiO, N, Ss F*»±t^H5>«> 

[0 0 3 6] #^M^&t^^«^ RCH 
XfiK*#***5*«^*>S» *^ RtiS is G 
30 e , B, Sn, Fe, Ti, JSi^ixfeOTcSWffl^ 

cih.b«)AK«>**«* & 

«&f±, 2 4 8, 1 9 3, 1 5 7, 1 2 6nm, *3*tJ* 
*Sl^i»©»lt-eARC i £ 5 «^ «' 

[0037] *3SW<0«1<0 § ^ lC«F)£«>«flltt. 2 4 
8, 193, 157^ I 26 nm, *i it^ffiSSHS^S"^ 

ffttKlftx 2 4 8, 1 9 3, *iJ:a«l 5 7nmK33V^ 

o. oi~o. 5fc«M-«^#-e*5. 

[00 3 8] 

jhn— f^^ARClE©^^ J»-e*lft5*l5. - 
OU^h4i*'»t» *«rARCt^U-C, *K 
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5IBI4, US?* f t AR C £ Oay^aaHtttAfc-efc 

v\ L*»U ui?^h*5 00 0A*«C*<-*"*i:- 
©fflWdlOaLt, ARCifliMJLiSivC^SIHtt, 

m#ARCJiffiov^ hi?*****.** dtm^ri±^ 

3:*yf^tttf*«fc:3fe#*:ft (> 1 : l) , » 

fcARCflMfc*tt<ttttfc*n*-"^ fMTnaiHMsS** 
■clHfctfWe* siitJ:»)43E«>**ARC«ftW 

s:fc*«t#5. *#ARCtt, mm. wc 

ft*. Sft«» fcitfS iK:»1"53iy^3BJR^a» 
oA*We*<i-«;:i: at-C*5J:5fc4oft. 

[00 39] ^8 ©IdSfclTfll R : C : 

H:XO»*t*U RttSi, Ge, B, 

Sn, Fe, TK i3j:t;^ixb©5c*©Jft&** i b» 
ftj^ XttO, N, S, F, fcilf^ftfe©^©* 

[0 0 4 0] W?*h/RCHX*5S«:Bl3fc:js*1\ 0 
4 tt^iESr^fc-frfc, * fctiWP»rtB4* R C 

HXU5?*h#£frSM1KI*B^*>*. RC 

l^ARC-/s-Kv^*51r«, 

SSF*S is Ge, B, Sn, Ft, *±t?T 

i : C : H : X&BI©*^ ^ftfe-HSSt. »** *-* 

0=7 y jHfct*t*IMBMK>W *ia»*fctt**fr» 

[0 04 1] R©#* LV»%$SHt4, ^Kli9 
5ff*%ETr\ £9&*b<tt0. 5~9 5fijC^%, * 5 
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M 

fcff*t<ttl~6 01SC*%, *t>**Cff*L<»5 

[ 0 0 4 2 1 C <7>£ * LV\W*%«H», ff* b < » 9 
SBiWF, J:9»*t<tt0. 5~95S^%. * 
t>#;£L<tel~6 0M^%, *t>W*l=ff* ^< « 5 

~5 0]|Pf%T?*>*. 
[0043] HCD#£LV\!I^%?£fflfi, ff*U<t±5 
0HC-3WF, J:*»ff*b<fio. 5~5 0HtfP%, * 
t > ff*L<ttl~4 0JB : f%, ftt^S^*i-<tt 5 
~ao 

[0 0 4 4] XtL-CO^tf#^. OfflffSUf? 
%S5Btt> #*U<tt7 0I*F*KT» £9ff*L<ft 
0. 5~7 0IK*%. lt)ff«l<l±l~40Pl 

[0 0 4 5] *^l=J;!)MtfcRCHXSlli, £ 

y^7-fWt». BMt*S©tm (teos, BS 
G) #J:tJtaft«ll©*m (H. C. U- (H-C. Le 
e) , J. Vac. Sci. Technol. .Vol. 16, No. 5, P. 276 
3, 1998*3^1^1. F. isy^y*- (J F. Rembetsk 
i) , Solid State Technol., Vol. 38, No. 3, p. 67. 
1995) fc£, foto^-Y'-rXfmteZVtobftlt.W 

fflftARC-A-F?^?R : C : H : Xlfflt^-T 
-fi^LfcS i£igi4, 2 4 8, 19 3, jS±t5l 6 7 

Lfc#otCDH»taS»1-5. :©Si : C : 
H : XWti, Y099 8 245Ptttl 9 9 8¥6 
^290^H-effi^^^fcA. tf'Jfr (A- Grill) » 
© l HYDROGENATED OXIDIZED SILICON CARBON MATERIA 
Lj (*BffiiS#^0 9/1 0756 7) tWMZfrX 

[004 6] *?SK<OjEj«i4, 7*7^ • 
(PECVD) 

5 T> oro^StS, P E C V DftMSF^TttBS^E* 
[0047] TKIi, 3HfiJg«l©SII8$*t*v^Srnti- 

^»K:Miil0 s c cm(DfV7^f^7y 

SffiiaS : 6 0^0 
9 3£^<>fT^: -2 00V 
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[0048] f20mm s icoHAjmsrT 

fttrBft*t:%&l 0 s c cm©fh7^f^>7>t, 
5fcii2 s c c m<E#^£jIA 
= 2 0 0 5 9 h/u 
: 1 8 0*C 

aHE/vrx : - 2 00V 
[00 49] *3©l6»3KB-eB: 4 S i CH&Jg£Tia 

*MHMt:8E»l 0 s c cm©f!)^f/^7V 

6 0*C 

: - 2 00V 

[0 0 5 0] JM©*M00i!-i?J±, SiCOH&J&trT 

ftMBfeK :SI10 5 ccra©h ^^^Vl^ S£ 
|2sc c mffJlfesStrSIA 

: 6 Ot: 

: - 200V 

[0 0 5 1] ^5<7?3Ui^lgTt4, S i COHAJKfcT 

fflKftK: ift&3 0 s c cm©, r^t^yT- 

£ Ufcr h 7 * f-frf- V 7 > n 
EJSWEfc : 2 5 0 5 y 

S«/<^T* : -1 50V 

[00 52] mvmmmrzft, s i coh^i^t 

lJMHMI:«6£3Osccin0>, TA'^t* + 9 T • 

h L1tT fvi-x h7->o * 
KlSSffi* : 2 5 0 S y h/P 
JES&X: 1 8 0*C 
«W7> : - 2 00V 

[0 0 5 3] J&7<03a80KBrc»ii, s i cohM^T 

be® s*s. 

*H0Mt:fla63Osc cm®, T*"=fy$r*Mr 0 T ■ 
# * t LTzt- h 7 * f-iV? Y 7 i/n*Vy 
5ti&m&73 : 2 0 0 ? y YA> 

s^ias : i s or 

SS^-f7^ : -2 00V 
[0 0 5 4] JS8©ltJS?a«tffi, GeCH&l«£TfS 

IMBftff :H30scc mil), 77k=iV£^ y T ■ 
jtf * i Lfcx h7^ f-jvtf/i^? y 

i sot; 
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itf 

: - 250V 

[OOS51B9 <DmWm-?&, G e C H&$[£TfE 
tUMHt: SftiS3 0 s c cmffl, T^^* Y y T • 

5i$mi£t> :ioo?n* 

6 01C 
HWT»:-5 0V 
[ 0 0 5 6 ] ft 1 0 ©gKSB8«T?tt, G a CHO&JgS: 

fflfffeft: 5E3S1 5 s c cmfflr F7^f^^v 

asssffia : 2 o o 5 y 

: 6 0<C 
SS^7^ : -5 OV 
[0057] R:C:0: X&ffi£tt, ffiffiPECV 

T?*5« s v aHSifl*«:4 0 0 , CS-C£U aftUfc»«L 

[0058] /<-rr **be„ ffi*. tt*s. 

&* ifcoXS/-^ 7 ^ -9 Sri?H-f5 r i: t £ >9 , &)£<o 

JBiff*n*J:V»3t««kt«il 
ii, ARCwn-K^***©*^**^?*-* 

E. h (E. Hecht) , A. V'J-ry 
9 (A. Zajac) 1 9 79¥9^D- (Wiley) 

flk p. 3 12-3 13*^, «Jptt*«fWKiKSS 
ft-O %5 7 V*>Um&m< **lT y XAtS<Jl i-C 

LV^**fi9S»tt» 248, 193, 157, 126n 

n=2. 6, k = 0. 0 1*V>Lk=0. 78W|SiaT* 
fc3 0 *5i*ARC-^-K^^«)**ftft««>!»llX 
fcft#LT3 5 0*v^uso, oooA©IBT?SEfl:i- 
5 0 S&C-Kftfctt, kwtfi, ffiUJtSrlO^wi 
Icii/hLta^v DUVtO. 15t0. 6©IWfffco 
t, IPnttl. 5 2 . 3 <D |BT?3HB1-5 . 
[*ll 
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[0 0 5 9] ARC/^-K^^JIiL-CtttM^lg 
*±M©^Ev-y ayjsiOWfti/^V (S i O 

n) tmv&mttto&tis ^jxhvmm&*mh< 

(Y. hA"f=- (Y- Trouiiler) , Microelectron. En 
g.. Vol. 46, No. 1-4, 1 99 8¥, p. 4 
7-5 0) „ US?Xh<Dtf-(X~^y : k®j]t-f51tlt)\Z 

iONAJK<D3t*Wtt**«flSi"5wi^ MftttflW^ 
rt4if©A*ii*)«.. RCHX&B&liWv f xh£©fla 
ZftUBiMt^ ARCJi*LTRCH3tft*fc«l+'S 
£fcEJ:!U 125 nm*W^4»Mii'#bn 

lT?fc5 ({fettflL. J. Vac. Sci. Technol. B.> 1 6 
(3) , 1 9 9 8¥, p. 1 0 3 8-4 2) Q ft* 3* 

[0 0 6 0] RCHXMtt, fS*<Dit«*M«7* h U 
5RCHXA«W)=yf«Ktt**l. 5-4:1 

[0 0 6 1] RCHX^MSfe, a^UsJ;!* 
&ffc-> y =" y ^^^Cffiffl-fS *— 
• ^^tcsJft-SB^y^^ttfcWbTV^. RC 



^yf^MRttfcisH-. refill, RCHXWI© 

[0 0 6 2] *»H©RCHXA*W)**fl&, <fc#K> 4 
*U^JI»*SW*V\ fcK. 2 4 8-1 2 6 nm©B8 

[0 0 6 3] TIEfcSfittflH:* *»Wo«HtrKK-t-5 
[0 0 6 4] 1 

CHXfiK©*ai*3fe*S»iJP*S:#5fc*roth3(Sr 
RK-t"5fc«>©t>©-e*>5. ARCii/ 

Sftfc, E. CE. Hecht) , A. 

(A. Zajac) rjt^j , 197 9¥?4 ] J~ 

(Wi ley) TIL p. 3 12~3 134£» WSMrtH* 1 
•WW! Stvcv^ 5 7 u^HSHkftffl v *fc T/b=f y XA 

u- h SftSflfitfi, SiS«, RCHX ARC-/N 
/<7/-?it, ARC-/N-K-r^^*03fe¥E»ii*5 

wftmm. ^^mmwm^n. 24 8 

nmtf©n = 1. 7 8, k = 0. 0 1 8X*hZ>, 0 9 
ft, 2 4 8 nmWAR C i Uv 5 ^ FWSf ItfcltS 
£t«*fc» k = 0. 2SffliSI^Lt, l*5ffi 
Iff* (n) C^tSARCffif ^HSi tt*t t 

LTtflRttt, SiSS, ARC-^-K^ 

SrS*-*-. fc£;U£, jf ^as 3 o o o At?, 2 
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4 8nnre©JBtJWl- 6 5<n<2. OtfeSRC 
HX ARC-a- ^^Bl^jll^Ufc^n - , ¥U 

o&o. 01) **a»at*ftfc. 010 

|±, 2 4 8 nmWARCi l^* h©£JHBK*Jtt5 
gJt*«\ ARCM©kBfftt5* ! , nttl. 75 
fcB j£ S iftfcifr&fcol, >X A R C cOJ? £ roHm fc L-Ctp 

« < ft 5 , sat*~ ©fg#ft, ia 5 a«B#f* 

J: 9 3&v \ 

[0 0 6 5] k*9S#S0. 2*fcttt*liD*3T*»fcft 
V^ARC«fl«BU\ R : C : H : X ARC-^ 
- Krr ^ ^*m©*a***»tttt, 2 4 8 n mWi 
St*5«1. 65-2. 0, 0. I8~$ 

o. 2 2©*SHt;*>5. ;:<z>J:$fc, **#3 00 0A 

(o. oi slew) Sr««i-5-fc**-e#5. 
[0066] m&m 2 

TfE<Dj!«ft, ARC-^hV^^W©^ 

[0 0 6 71 ^*ub©*¥ff»B:, *i*J7*/^7 
fflt^^^^Cn&kf^/oi'-tt (n & k Techno 
logy) M£<On&kri-7^WBVvTM£Lfc„ 
fW©RSS3 itfflH^^ #H4W*4 9 0 5 17 0* 

(l 9 9 o¥) KWMisftX&y, ^©ifcjsft# 

&/&t£Mfc &£V7*v*K (Forouhi) hrffi>- 
t (Bloomer) aW*Lfc#¥£*©* (7^#/v 
Hf^-.^/Vf^y (Phys. Rev. B) 3 8, p. 18 
6 5-1 8 7 4, 1 9 88¥)fc«^<*S*«fflt 

itm^tfck ^S»^7 f /HrS-^< *>©^S> 
5. 2©J:54*m©n U) (a) uras 

S!l5tffiR (a.) «w»3i'#P*-S'»>'t:J:0 

s 0 irosawE^riBftfttt, *k©**, BLmgm<o% 

^HEWLtefcfrfZ* -© Tn&kfej ft, Slt^SB^* 

itfk u) h^^s-rsct^-e^So 

[0 0 6 81 HI 1 (a) 14, R : C : H : XW©n 
&kT+?-f*fcJ:0 h/K9 0 

0~19 0nm) SrSH". n £ k ©filft, 01 

1 (b) t/ByhShTV^. ^WUftJaKoff^tt 
&4 5 OOAtfe^ 



1} #12 0 0 1-24 2 6 30 

[0 0 6 9] ^*u&©«S©IU6Mt?t±, 24 8 nmT- 
nttftl. 8 4*6*11. 851C, kttttO. 15a»fe 

o . 2 2 cssti u h*s#j i ©sw^wta^i" 

[0 0 7 01 191013 

^ ©gifeflj-eft, ARCi^f ©J*JW?©R*t* 
ft*U<*'>S*5fc«>©» #M (43© RCHX&I& 

(04) T% Biff^ (n) (k) ft 

tt©*fc-Stntfi» ^- K-r** t h©&#S 

■ftS-fr* i: fee, J=ft©*ttWm«Lfc4M«>* 

It, =&«©R : C : H : XW©**S***-**. R 
20 CHXM©2 4 8nml^^lSf$lil5l. B*b 

0. 5©B-C*ftU *fcfcJ:o"C*« (43E3 ARC 

[0 0 7 1] %K^ft, ro3U6«tt, #Ji (*asa) a 
r c k^- * * was * 9 * - ^ t-m 

tt&ttfflUT, n=2. 1. k = 0. 5O t JW*8 0 

jo ms-eiEiiufc^aaAfrSrttfflu-Cs ^=i. 9, k = 

0. 2 5©, W**»2 0 0A©*«fc«***fc, 01 
2ft, 24 8nmfc*31rV-Cn=l. 7 5, k = 0. 2 1 

<DmRcnx&m^ ARctw^ho*ffiSC» 

*t-5*lE RCHX&««5Rlt* (01 2©-^ 

5XStcJ;9, *LV^Rflt*©** (»0. 0 0 1) 

24 8nmK:3Slt5S i©R«*#ft0. TX*1hZ>1t 
40 *6, SflS©M'> 

1^1] 

0^0.7/0.001 = 26 

$^lc, #g (W ARC/^-K^* 
[0 0 7 2] ^»J4 

TfE^SiJS^Jfts «Lfcl/^fS©ARCwN-F 
50 LTORCHXjftBtWttlBfrSt^H&Ot)^ 
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t*fc£ 0 T1S©IB««9tt*fcv R : C : H : X«#Lfc 

Utt^lBTSfe^fciSK. RCHX*B«&8- (2 0 c 
m ) «5!?3i-^lC#*S*fc. jJfl|E©DUW5?*hft 
RCHX&fl&D-tffifc**!" n-f-fV^U 

n*yy/<&ttflj Lti|&4 8mj/cm 2 ©IIt2 4 
8nm©»StB:ftaU ^ffi^^-^V^SrfTofeo 

jfctni'S?^ hSrLDD2 6W'>y^W (Shipley) 3. 

«S«-CfMk Lfc. Hl3tt, P E C V D ft* ^-frfcx 
h9>^->9>-5Eit±©, 1 5 OnmL/SSiLfc 

* h h r cHx&m<»nftmmmv&^ t 

DUVV2?Xh0JF^ttR3 4OOA-?*>9, RCHX 
(TMS) A|W)JP*tt#&2400ATfc*. 

[0073] mmms 

©SUV7*M'^h -^^^t=J:5R : C : H : X 

J: 5fc, «M*Wfcfc» 7jfM^*f>fc#L-Cl. 
2 ©a^DSMtt^tai^ 240nmCRCHX 

[0 0 7 4] /<4TXX-'&bfrZ£&yv 

4£R*m (H»i6"CM-<5i5*) 
fi'yfy^tttJ;!), R : C : H : X*W#/v- K"? 
5. 

[0 0 7 5] *»J6 

R : C : H : Xffit<OB&%Wt*y TV 0 
1 5fcS8fiLfc2o©|M:S:/?*V R 

HKttSr*t; RCHX/£J*i:Sfl:f !J = vca 
j£ LB 1 6 Lfc7*7 y 4 Sr 

aitS^y^BRttSr^f. ZOf-ttit. R : C : 

[0076] mmm i 

i©a^-©RCHXSJ»±BARCJ3J:Ull 
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fc-f. 7^- h ■ s^^x-?- • 

xy^tCli^&Mlt, ft«S*fcRCHX 

SRea-e**K:**ttOl#»- ± t» "51* 4 5 (01 
4) . -fyvfrv FRCHX^7*f^f^ 
3WyfeS«tt2-efc«-fcl±, tt*^BARCC07^hU 

flaeoXfifctfclfEb-C, £9#<W7* 

fcRCHXAMi:©«Rifefl<-l-^iKV^fcft-e*5. ^ 
^*^)WSr^l 7trS»i-5 0 
[0 0 7 7] ^JfeMS 

©jssBARCdDftfcptfiwa-rsrtSr^i-. is<d« 

— >&\ C 1 i-fy^ • ^■-yTV^^&Ml'XHM^ 
20 JifcRCHXjttWSWLfc*, 7* HfcTy 

7-7Xvia9HMI^?Sfc S^iifcKt 
Tv RCHX©*V*a*«Bfr^fc«>» 
¥#"51161-43. 2oc7?^^S7^n*-^^ • 

ttu Hl8t»LfcJ:5l=ie*«>I»i:Wi-e*>». R 
CHXSrARCtttffiltSi. £*©**ttl69 0 

jo tjjs-ets. ^*tt±9, t&ieroAR crafts vTv-y 
\z&bnfr, ®mfty*vwx h©iijfe#sssjfcSH 

[0 078] iffioUfcWCJsttSAKH::^*^ ■ ^ 
i^i^-ffc^* (PECVD) lcj;9ff»bfc^v H 
*© JOB* 2 © <fc 5 4&M;£MJ« £ o "C % 
^tas-e#5. r©i5^ltSSfiit;it pecv 

D©B*»s SSS/7XT (HDP) . 

5„ 

*j [BaiB©«nt«RW] 

[01] «»ARC-fc#*-51|MW?*l' 
(swing) M^t^77ffc5 0 
[El 2] RCHX ARCA-K^^ ■ VJxbmo 

im3l RCHX ARC^-K^^ • ^^XhW^ 

z^trnx-hz* 

[04] RCHX (4E) ■«r*i-5ARC^-K-e^ 
[ El 5 ] x h 7 ^ f^yy (MPKiff) «Mt*«SS: 
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